Irrigation has been used for thousands of years to maximise the performance, efficiency and profitability of crops, and it is a science that is constantly evolving. This potential for improved crop yields has never been more important as population levels and demand for food continue to grow.
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Foreword
Water scarcity is one of the most pressing issues facing humanity. Globally, 70% of all water withdrawn from rivers and groundwater is consumed by agriculture and yet, surprisingly, water for producing food hardly gets onto the international development agenda except when there is drought and famine such as in the Horn of Africa in 2011. Despite the media attention there still seems to be little appreciation of water's critical role in producing food and fibre at a time when about 20% of the world's rivers run dry before reaching the sea, and more than 1.4 billion people live in water-stressed river basins -a situation that is set to worsen. By 2050 the world needs to produce as much as 70% more food on less land, using less water, energy, fertiliser and pesticides while at the same time bringing down sharply the level of greenhouse gas emissions. Climate change is yet another dark cloud on the horizon. This is a daunting challenge but history tells us that we should be optimistic. Irrigated farming was, for example, one of the agricultural and engineering success stories of the twentieth century, witness the Asian 'green revolution' in the 1960s and 70s. Food production has more than doubled over the past 50 years in response to a doubling of the world's population and agricultural productivity has risen steadily over the past 40 years. Our understanding of the importance of water ecosystem services has also grown and so too has our appreciation of the need for sustainability and for a balance between the ever-conflicting water demands of people, industry, food and the environment.
Good science has underpinned this success. Research has served us well in the past and it will continue to play a crucial role in the future. Understanding the important relationships between crops and water will be a vital part of this process if we are to make the best use of our limited water resources.
In this context this book is most timely. It focuses on plantation crops which make significant contributions to both food security and the economic life of many of the less developed countries. Annual world sugar production, for example, is estimated to be over 160 million tonnes with a value in excess of US$20 billion.
Plantations also have a long tradition of good quality research on which their profitability depends. Mike Carr has tapped into this rich seam. He has searched globally and brought together widely scattered published and grey literature on the links between water and yield response for a range of plantation crops. I have www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-1-107-01247-9 -Advances in Irrigation Agronomy: Plantation Crops M. K. V. Carr Frontmatter More information known and worked with Mike for over 30 years following his early career in East Africa researching the water requirements of tea -his favourite plantation crop. This book is typical of the thorough and uncompromising way he approaches his work. He offers us considered synthesis of (often) conflicting research results from a range of sources of varying reliability. He provides us with good practical advice for crop and water management professionals and offers an excellent foundation on which future researchers can continue to build sound knowledge of crop water relationships without having to 'reinvent the wheel'. What more can you ask?
In the current jargon -we need to become more 'water smart' in growing food crops. This book will help us to do just that.
Melvyn Kay 1
Preface
My first job was with the Tea Research Institute of East Africa. This institute served the tea industries in three neighbouring countries, Kenya, Tanzania and Uganda, each with diverse ecological conditions. The results of the research, which was largely funded by the industry, had to be interpreted and applied to areas distant from the location of the field experiments, and then communicated to smallholders as well as large estates in appropriate ways. There was little opportunity to undertake basic research as the industry wanted answers to immediate practical questions, but if the results were to have generic value answers to fundamental questions were also needed. My second job was in the UK with Wye College (University of London) where the task was to support the introduction of maize, a 'new crop', into British agriculture. This might seem very different from the job in East Africa, but the challenge was the same. To undertake and report research of immediate value to enterprising farmers concerned about profitability, yet supported by good science. It also meant working with a multidisciplinary team of agronomists, engineers and economists.
My third job was with Cranfield University at Silsoe (in the UK) where I was responsible for teaching postgraduate students from all over the world soil/plant/ water relations and irrigation agronomy. This was done alongside engineers teaching irrigation engineering and related topics. The students came with first degrees in agriculture, geography or engineering and the challenge was to bridge the disciplinary gap, as well as to ensure that the MSc courses were relevant to any part of the world where irrigation is practised. Whilst at Cranfield, I was able to continue working internationally with the plantation sector as a researcher, trainer and consultant, particularly with the tea industry.
The common themes in all three jobs were to convert science into practice and to facilitate effective communication of the outcomes from research to the stakeholders whether they were students, smallholders, estate managers, engineers, policy makers, or other researchers or consultants. Traditionally scientists are most comfortable when working within their own, often narrow, discipline, but the world does not work like that. Bridges need to be built! That therefore is my background from which this book has evolved. Each of the nine core chapters covers one so-called plantation crop, although most of these crops are now primarily grown by smallholders, produced in the tropics or www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-1-107-01247-9 -Advances in Irrigation Agronomy: Plantation Crops M. K. V. Carr Frontmatter More information subtropics. The topics reviewed extend from the centre of origin of the crop and its development stages, through fundamental water relations, water requirements and water productivity, to irrigation systems and scheduling (where appropriate), discussed in the context of the current farming system(s). Each chapter follows a common format, including interim summaries, and is designed to contribute towards putting science into practice by bringing together information from a diverse range of sources (over 800 references have been accessed and cited). Each chapter concludes with a summary of its content. In addition, there is an introductory chapter at the beginning of the book, and a synthesis at the end.
With one exception (sisal, for which there is limited research), each chapter is based on a paper that has already been published in Experimental Agriculture, an established refereed journal published by Cambridge University Press. The coffee chapter (originally published as a paper in 2001) has been updated. The chapters on cocoa and sugar cane were both co-authored. The other crops covered are banana, coconut, oil palm, rubber and tea. My hope is that people from a wide range of backgrounds will find the book useful and of interest. 
